High-throughput transcriptome sequencing analysis provides preliminary insights into the biotransformation mechanism of Rhodopseudomonas palustris treated with alpha-rhamnetin-3-rhamnoside.
The purple photosynthetic bacterium Rhodopseudomonas palustris has been widely applied to enhance the therapeutic effects of traditional Chinese medicine using novel biotransformation technology. However, comprehensive studies of the R. palustris biotransformation mechanism are rare. Therefore, investigation of the expression patterns of genes involved in metabolic pathways that are active during the biotransformation process is essential to elucidate this complicated mechanism. To promote further study of the biotransformation of R. palustris, we assembled all R. palustris transcripts using Trinity software and performed differential expression analysis of the resulting unigenes. A total of 9725, 7341 and 10,963 unigenes were obtained by assembling the alpha-rhamnetin-3-rhamnoside-treated R. palustris (RPB) reads, control R. palustris (RPS) reads and combined RPB&RPS reads, respectively. A total of 9971 unigenes assembled from the RPB&RPS reads were mapped to the nr, nt, Swiss-Prot, Gene Ontology (GO), Clusters of Orthologous Groups (COGs) and Kyoto Encyclopedia of Genes and Genomes (KEGG) (E-value <0.00001) databases using BLAST software. A total of 3360 unique differentially expressed genes (DEGs) in RPB versus RPS were identified, among which 922 unigenes were up-regulated and 2438 were down-regulated. The unigenes were mapped to the KEGG database, resulting in the identification of 7676 pathways among all annotated unigenes and 2586 pathways among the DEGs. Some sets of functional unigenes annotated to important metabolic pathways and environmental information processing were differentially expressed between the RPS and RPB samples, including those involved in energy metabolism (18.4% of total DEGs), carbohydrate metabolism (36.0% of total DEGs), ABC transport (6.0% of total DEGs), the two-component system (8.6% of total DEGs), cell motility (4.3% of total DEGs) and the cell cycle (1.5% of total DEGs). We also identified 19 transcripts annotated as hydrolytic enzymes and other enzymes involved in ARR catabolism in R. palustris. We present the first comparative transcriptome profiles of RPB and RPS samples to facilitate elucidation of the molecular mechanism of biotransformation in R. palustris. Furthermore, we propose two putative ARR biotransformation mechanisms in R. palustris. These analytical results represent a useful genomic resource for in-depth research into the molecular basis of biotransformation and genetic modification in R. palustris.